Objective: To identify predictors for short term recurrence in young children presented with seizure to the accident & emergency department (A&E) in Hong Kong. Methods: It was a retrospective cohort analysis based on A&E data from one district hospital. The study period was from 1st January 2008 to 31st December 2012. All children aged below 6 years presented with seizure attended A&E who required admissions to paediatric ward were included. Baseline characteristic factors were recorded. Primary outcome was presence of recurrent seizure before admission to paediatric ward. Binominal logistic regression was applied to identify the predictive factors. Results: Total 650 cases were included for analysis. Recurrent seizure before admission occurred in 101 cases (15.5%). Final diagnoses consisted of febrile seizure (77.8%), afebrile seizure (6.6%), epilepsy (13.8%), status epilepticus (1.2%) and others (0.5%). Statistically significant predictive factors include pre-hospital seizure duration 5-15 minutes (odds ratio [OR]=2.960; p<0.001), pre-hospital seizure duration more than 15 minutes (OR=16.164; p<0.001), history of prematurity (OR=3.941; p=0.006), history of epilepsy (OR=2.531; p=0.010) and fever in A&E (≥38 o C) (OR=2.072; p=0.030). Conclusions: In children aged below 6 years presented with seizure to A&E, prior seizure duration of 5-15 minutes, prior seizure duration of more than 15 minutes, history of prematurity, history of epilepsy and fever in A&E are independent predictors for recurrent seizure before admission. (Hong Kong j.emerg.med. 2015;22:297-302) A&E A&E 2008 1 1 2012 12 31 6 A&E 650 101 1 5 . 5 % 7 7 . 8 % 6 . 6 % 1 3 . 8 % 1 . 2 % 0 . 5 % 5-15 [OR]=2.960; p<0.001 15 OR=16.164; p<0.001 OR=3.941 OR; p=0.006 OR=2.531; p=0.010 A&E 38 o C OR=2.072; p=0.030 6 A&E 5-15 15 A E
Introduction
Children presented to the accident & emergency department (A&E) with seizure were not uncommon. 1, 2 Commonly encountered disease entities include simple or complex febrile seizure, epilepsy with breakthrough seizure, with or without fever, to even status epilepticus. Febrile seizures were the most common seizure disorder in childhood, affecting 2-5% of children from 6 months to 5 years old. 1, [3] [4] [5] [6] [7] There were worries about theoretical risk of mortality due to injury, aspiration and arrhythmia, but these had never been reported. 6 However, causes or diagnoses of children's seizure might not be ascertained on initial presentation to A&E. A practical concern would be those having another seizure within A&E or during transportation to ward, which caused intense parental anxiety, extra manpower resources for resuscitation and transportation. If one can predict which child will have higher chance of another seizure within a short period of time, then a better planning (fast tract to shorten length of stay in A&E, preparing staff for escort and medication to abort seizure, etc.) and an anticipatory explanation to parents can be made. Current evidence on recurrent seizure risk only focused on long term outcome and these studies looked into children exclusively with febrile seizures 3, 5, [8] [9] [10] [11] or epilepsy. 12 The aim of this study was to identify predictors for short term outcome in the A&E settings and hence early risk stratification can be applied.
Methods
This was a retrospective cohort analysis based on the hospital electronic database in a district hospital in Hong Kong with average annual attendance of around 134000. The study period was from 1st January 2008 to 31st December 2012. All children aged below 6 years presented with seizure attended A&E who required admissions to paediatric ward were included. All children presented with at least one episode of seizure before arriving A&E. In our district hospital setting, there is a paediatric ward but of limited hours (from 9am till 12 midnight) of emergency admission due to manpower constraints. After midnight, all paediatric cases requiring admission were transported to our regional hospital (which provides 24 hours paediatric service) by ambulances.
Patients' records were traced through the hospital electronic database. Baseline characteristics of patients including gender, age, body temperature on arrival of A&E, presence of fever in A&E (defined as ≥38 o C), any paracetamol taken within 4 hours before attending A&E, age of first onset of seizure, duration of seizure and fever before arrival of A&E, history of prematurity, brain insult (congenital cerebral atrophy, hypoxic damage, stroke and central nervous system infection), febrile seizure or epilepsy, family history of febrile seizure or epilepsy and occurrence of more than one seizure before A&E arrival. Time of arrival and departure of A&E, time of admission to ward, time of seizure recurrence before admission were recorded. The diagnoses by pediatricians on patients' discharge summary were traced. The primary outcome was presence of recurrent seizure before admission to paediatric ward. Continuous variables including age, temperature and age of first seizure were not normally distributed as confirmed by Shapiro-Wilk normality test and therefore these variables were expressed by median with inter-quartile range and were analysed by Mann-Whitney U test. Categorical variables expressed as percentages and were analysed by Chi-square test or Fisher's exact test where appropriate. These include gender, fever in A&E, duration of pre-hospital seizure and fever, paracetamol within 4 hours, history of prematurity, brain insult, febrile seizure or epilepsy, family history of febrile seizure or epilepsy and more than one seizure before A&E. Potential predictors were analysed by binomial logistic regression model. Odds ratio (OR) with 95% confidence interval (CI) were calculated. A p-value of less than 0.05 was regarded as statistically significant. The Statistical Package for Social Sciences (SPSS Version 20.0) was employed for analysis. This study was approved by the Research Ethics Committee of our local hospital. The sample size was calculated using RStudio v0.98.501 (RStudio Inc) by assuming power of 0.8, significance level (α) of 0.05, and baseline prevalence of "seizure recurrence before admission to paediatric ward" or "event rate" as 18.3% (24/131) in our pilot study of first 131 patients. To detect effect size of OR of 2, the estimated number of cases required was 688. Given the average number of seizure cases was around 13 per month, therefore the duration of study should be at least 53 months (688/13). In this study, we collected data over a period of 60 months.
Results
A total of 650 cases were included for analysis. The median age on presentation was 28 months old (inter-quartile range 18 to 41.3 months). There were slightly more male patients (59.4%). The median temperature on arrival to A&E was 38.7 o C (inter-quartile range 37.7 to 39.4 o C). Concerning duration of pre-hospital seizure, majority of cases were less than 5 minutes (83.3%), subdividing into less than 1 minute (12.8%), between 1 to 2 minutes (30%), between 2 to 5 minutes (40.5%). The remaining were between 5 to 15 minutes (14.2%), between 15 to 30 minutes (2%) and more than 30 minutes (0.6%). For the ease of statistical analysis, we grouped them into three categories: less than 5 minutes, 5 to 15 minutes & more than 15 minutes. Concerning the past medical history, 3.8% of patients were born prematurely, 4.9% had history of brain insult, 37.1% and 12.5% had history of febrile seizure and epilepsy respectively. Patients' characteristics are summarised as in Table 1 , which also provides univariate comparison between the two outcomes (549 cases without recurrent seizure versus 101 cases of recurrent seizure before paediatric ward admission). Patients' final diagnoses upon discharge are illustrated in Figure 1 . 
Discussion
In our cohort, 77.8% of cases were finally diagnosed febrile seizure on hospital discharge. According to literatures, most parents brought their children to emergency department within one hour after onset of seizure, 13 while many parents thought their children were dying when having their first febrile seizure. 14 Even in children with recurrent febrile seizure, parents still have inadequate knowledge with high concern as much as those having first febrile seizure. 15 Sometimes it was difficult to educate these parents with such intense fear in A&E, even worse, we had too little time for observation to predict the final diagnoses of our patients. Our study provided insights for risk stratification of short term recurrence which guided our patient management flow.
Seizure recurrence in febrile seizures during long term follow-up was reported between 31.8% 10 to 40.4% 6 globally, while local studies reported between 20.5% 2 to 39%. 16 Risk factors predictive of seizure recurrence in long term most commonly quoted were young age of first seizure onset (less than 18 months old) 4, 5, [8] [9] [10] [11] and family history of febrile seizure. 4, [9] [10] [11] On the other hand, seizure recurrence after an afebrile seizure was reported up to 61% by age of 7, with notably greater risk in those having prior neonatal afebrile seizures. 17 Afebrile seizures might increase chance developing into epilepsy 5 though afebrile seizure associated with viral gastroenteritis was increasingly recognised. 18 Although some of these long term outcomes were beyond our scope of discussion, these studies provided the bases for potential predictors to be investigated in our study.
Our study was tailored made to answer a commonly raised question in A&E: will this child having another seizure soon? In this study, 15.5% of cases had recurrent seizure before admission to ward, which was similar to another study showing 20% of children having recurrent seizures within 24 hour after admission. 12 According to current A&E triage guideline, 19 all post-seizure children who were fully conscious were categorised three (Urgent) which should be assessed by doctor within 30 minutes. In this study, the median time for recurrent seizure was 9 minutes, and the 75th percentile of recurrent seizures occurred at 31 minutes after A&E registration. Therefore, it was worthwhile to attend these particularly "high risk" patients (seizure duration 5-15 minutes, or even more than 15 minutes, history of prematurity or epilepsy) earlier or even upgrade to category two (Emergency). If this rule were to be implemented, approximately one fourth of patients in our cohort (178/650) fulfilled the criteria, translating into one "high risk" case every 10.3 days. On that other hand, although fever in A&E (≥38 o C) was shown to be an independent predictor of short term seizure recurrence, we were more cautious in interpreting its impact on the outcome. While we intuitively expecting those taken paracetamol within 4 hours upon A&E attendance would have less fever in A&E, actually we noticed more patients in the group taken paracetamol within 4 hours had fever in A&E One might comment that we cannot alter the natural course of disease as most doctors will not give prophylactic sedation in these "high risk" children, unless seizures later occurred. Nevertheless, identifying high risk cases gave us a better planning before transportation to secondary hospital if necessary, as cases during night shift in our district hospital. We had 128 transported cases over 5 years study period ( Table 2 ). The median time of transportation by ambulances was 27 minutes (inter-quartile range from 21.3 to 31 minutes). Among the 128 cases, 26 of them already had seizure recurrence in A&E before transport and most (21/26) were given sedative treatment. There were 2 cases having seizures on ambulance − one was the first recurrence; another was the second recurrence after seizure and sedation in A&E. Both cases had very brief seizure of few seconds so further sedation was not required. There were 17 cases (13.3%) being escorted by both doctor and nurse, highlighting the concerns amongst A&E doctors on recurrent seizure. By observation, the chance of recurrent seizure on ambulances was small and the transportation was efficient and safe.
Limitations
One of the limitations of this study was the sample size of 650, which was slightly under-power to detect OR of 2 (estimated case required was 688). Besides, there might be cases whose parents refused admission to pubic hospital and discharged with acknowledgment of medical advice (DAMA). We assumed that the number of DAMA cases were insignificant and did not have major influence to final outcome. Thirdly, seizures of very brief duration last for few seconds might be overlooked by parents or caretakers, thus underreporting and underestimating the proportion of recurrent seizures. Further studies should prospectively measure the accuracy of our predictors at the A&E triage, which may derive a valid clinical prediction rule.
Collaborative studies with the paediatricians may even design a safe protocol for choosing those seizure cases with low risk of recurrence to be monitored in A&E as in the Western countries 20,21 rather than admitting all of them in our locality. 
